A limb crossing is defined as the passing of the optic axis from the upper atmosphere onto the disc. The angle • between the optic axis and the sun subtended at the spacecraft was 117 ø and 124 ø for the first limb crossings of Mariner 6 and 7, respectively, and 90 ø for both second limb crossings. The solar zenith angle 00 at R•, was 27 ø and 34 ø for the first limb crossings of Mariner 6 and 7, respectively, and 0 ø for both second limb crossings.
The Lyman a data from Mariner 6 and 7 are plotted in Figure 1 . Four of the trajectory parameters important for calculating theoretical intensities are also shown: R, the radial distance to the spacecraft R•,, •, and 00. Important events occurring during encounter with Mars are indicated. Discussion of the Mariner instruments and reduction of data to the form in Figure I were given by Anderson and Hord [1971] .
Each set of data from Mariner 6 and 7 consists of more than 3000 individual Lyman a spectra taken at intervals of AR•, = 20 km. The spectra were averaged in groups of 31 for R•, > 10,000 km and in groups of 16 otherwise. These groups were chosen to be small enough so that the altitude variation of the intensity was not affected. One hour of data is plotted for each instrument, ending with the last spectrum received during encounter with Mars. The first data point plotted occurs at R•, = 18,000 km. The vertical scale is based on absolute calibration of the spectrometers . The Mariner 9 analysis is identical to the Mariner 6 and 7 analysis. The best fit for Mariner 9 predicts r = 5.0 (model 6).
In this analysis the hydrogen density [H] profile of

When the error is estimated in the same manner as it was for
Mariner 6 and 7, the value for r is 5.0 (+5, -1). The larger positive error bar reflects the relative insensitivity of the intensity profile as r gets larger. This is true for Mariner 6 and 7 also, but to a lesser extent, because the shape changes more rapidly as a function of r at smaller optical depths. It is not possible to measure small changes in the shape of the lower atmosphere distribution as long as the vertical optical depth remains the same.
The utility of using limb and disc data together is that the relative change of theoretical signal as the instrument scans from the limb onto the disc must be consistent with the data.
Thus not only the shape of the disc profile but the relative change in the limb-to-disc intensity can be used to determine the best fit to the data. This explains the narrow rms minimum of limb plus disc data relative to disc data only. This study shows that with combined limb and disc measurements of Lyman a radiation from a planetary atmosphere it is possible, for moderate optical depths, to determine the amount and distribution of atomic hydrogen down to the level where pure absorption becomes important.
